English Abstract of CN 1.345133 A 



A satellite communications system employs a multiple element antenna for rccch ins signals 
on a first frequence band and relaying the signals in a ground station on a second frequency 
baud, rhe system includes a downconvertor for converting signals received at each of the 
multiple antenna elements on the first frequency band to corresponding baseband signals, 
and a multipk xor for time-division multiple-- ing the corresponding baseband signals to form 
a multiplexed sample stream, fhe system also includes a modulator for modulating a carrier 
in the second frequenc) band with the multiplexed sample stream and transmitting the 
modulated carriei to the ground station In exemplar} embodiments. Ute downconvertor 
comprise a quadrature downconvertor producing an 1 and a <> baseband signal fhe salelliu 
relays signals received from the ground station using a demulliplexor in a similar manner. 
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*1 & * j 



1. *,£ia*rtf T#*: 



MIL 

ft*; 

#it£*ft4h ^•f^it*^^^-f^^r->|-Jiit#^^ii^:^i|. 
tf-*ft«ft4h 4t«-fiLft^*«Lft«jLSt#iL^-|t^ f 

-t; 

4Mt**ft4h A-T&lfJfc^MWftt, fl^Mfr-->Kti«# 



ft W * 



ft: 

*&m&*M^1i'*m&&*mti%L%%L (erlangs) 

&%mm (gp cdma ^^>, m^mmm^ 



(ff 9. 12, 21».) j*4 74jflrff flr*frHJEft*P9ttt? it 

120 mm. hk&wm*xf>km js rm^ 



km********?*** *s.tjyu 
ptwi^, #^#*-i23dBw#«.ttafc*it:, &t 

2GHz tf/!]f-*$f 
10" ,23 X9X10 ,2 = 4.5 ft 

*, 4.5 m^^e^^mm^m^^-^m 



l/10^ft*5.7 Afttft, *>ht«l fl*^ 10000 

HfJt ^^^*«@ItE^i^lTitSi^37^^^^^ 



m i b*t ~~^m&mm&%®; 

BBS (a) ffl*T-^*#*jtfl*-^*«*j|i««r+^i|t 
B8(b) H*T->|s*#«*«F*--^*«*il««IBf- 

S io ffl*T->h*f-*A«tt-^****«ft* J f it* 
Bn**7*f— fMlim, *KJtftt^*HW 
B*T^-^***it«*k*'flr^ 



sis^-^s, B*7*tMHf**i**#*#5-^ 

B 20 T J§ffi#ftS&-4^&#?lj; 

B 21 (a) *o 21 (b) ftJR*A «r->h***it«IB* T 
B22*->M6B» B*7*Jt«tta&1**frE**tttt 

B23*->NB#jif#, -Msti^^isif^t 

B#?-^Bjft&#; 

B 24 *ftjit1lr-9-JtA#xt***XA**«B; 

® 25^-^^^g, ffl#T3 -H**2|ltiS*t*+C/I^ 

S 26 c/i jiL*&&&X&##ft^&E; 

B27Jt-^+j(lt«ll*t+c/i^H«.+#?*dftft*H 



B 28 *-* + **fl*ft+C/I 

mm; 

t#ftB; 

9 30 &B 29 t ^%Afift^9^4B^i»^JtA^j|[ 

*X£#*tt*fcB; 

B3i*->MMiB. ®#TB29 tWit^3 rr& 

B32*->Kt&B, ffl*7ffl 29 tftaLftS&ft3 HBftt 
£25%ftHBMM&fc, C/I tf£r*#?*£1&4*ttt& 

ffl33*-^*B, B*7B29 tAirMAItAirtiftlfl 
+. c/i 3PJ- n « f|M* # feSiifs] « * *; 

+ #tM«k**X/&J:#<ffiTIMittt25% 

B 35 B«7«Ji^«ft«t^itM«lrtfLJ|[^nft'^ 

B; 

S36 B^7JS-^ftA-b^it1t«a|.ASr7«Mf>P9ft^ 

ftB; 

B38*««*A«»--^***jt«**»A«^at 



9 39 T ffl 37 TDMA £M 

C21 ttHM"Sl(*) 
C22 #7 2 S2(*) 

* 2 + i E^N^& #3/ C21 • Ml + G22 

• M2 + C23 • M3, ifcb^tMl, M2„ M3 K 2 ^ 3 + 

A* ttflT*.**Mfr 1 #*#tt*2 ftfcfc. IP£C21 
ft**; B £ 2 2 i+, C22 W&k\ *$Lfrm$ 

$ 3 3F*i£A* 2 C23 ft**. 

fflttUL*. #«tC2i #m^J.Mi ^Ttttt^-M2 ft$«i 0 ifrjLi£ 



lata, Mmmn ^h*?**. %&ik5az.m\m 

B1,B2,B3- f f tM^ff 

Bl = Cll • Ml + C12 • M2 + C13 • M3 + C14 • M4— Cln • 

Mn 

B2 = C21 • Ml + C22 • M2 + C23 • M3 + C24 • M4— C2n • 

Mn 

B3 = C31 • Ml + C32 • M2 + C33 • M3 + C34 • M4—C3n • 

Mn 



Bn = Cnl • Ml + Cn2 • M2 + Cn3 • M3 + Cn4 • M4—Cnn • 

Mn 
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M-c"»B 

Aft*** cam**, m #*##*»*-*#«-fi# 

64KB (ft PCM ft*#tSL m^iKMttftiii^s 
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t m 3 fr#mmm m, c & 

Wi 6 T & 420 & it! I 410 ^ t 400 it 

ft*P 1600MHz |H mmHiST „ tt#&«±, U 

£#|SjlHj. H/A 1600MHz ftK1»t^AftA«H^ t fl-ffc 

V*Am^A^E^#>h**«f 1600MHz n ffr. n * 

ttfr, *P*£l600MHz _t, 37*** + *^-** JIT 
6MHz iP4*i*Jj + ^i*«t|*±m>ftffi 

37X6 A 222MHz &$#fc£fg 0 H 3/##*0f 

¥*BE*>k ighz M f Q iuhh^ilfij + ^^ 
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*ft*i£B**J:***#*. m. 20GHz tfc&£i£, 

WIWHS. L-Jjrft (SP 1600MHz) ##&*:ES*£ 
470/A^«^^«fg]^^^#^ftig^^t^, 

m ;a 400-500 ^*jb? njMtt£at«*ttit*, 

12. 5KHz %m, *J»*6MHz *. 
*P, *fcl-7MHzttfcffltt1**.iiL*1** JslWiL^W' 
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20GHz %%}]®m 

20GHz #fc&3S*_L. j^fft^^ 20.001 n 20. 007GHz ft 

mm. 

fcWftffl*, BJfc. #M*^RJifl?T«*ltt*. ^J^P, 1 -7MHz $ 

tt#1***rfl*jtt-^ 2oghz AirtM^tffff AMfiLiN 

f'Jo T$frJJ&$$i&£H#J$$&ffi;M*f& 19.993-20. 007MHz, 
14MHz #f t, &20GHz 25MHz ft 

**Wlilfctt^ifi. Eft, **rt*Sfjai— t^*<t*±«L« 

37X25 * 925MHz «j^t.ii^t^ttffl^lflS^jEi&ft 

«Lftf JUSftfc^fM*. + £«^Ka 

360 £#flaMfc**ft*ft350 +;fc*, «^*^SJ 

FM*fcftfc340, /*£ft^ 

***#»*a**jft***+#*i. MMft-f-, 

1- 17MHz i£ft&$l±.1tM&32Q + ft_L&$, ft^j- 

310 ifc -g- 330 ^sj^^feig. 

$m&m&$.m, *m$L. % 2. 5gh Z (s - * 
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N ^ <*f" *f f n) nXN Butler *§ft, 
NXn #J Butler Butler ftttt*&&*Jfl# 

€ w + Jltftf- 1994 if 1 11H.M5I***. 

Butler ^^^^ffi^^^AJUl^N^^^^, Butler 

H, gp, £ Butler &&#*&*&&dii:J5, *HB#* IMA^f # 

«#7, Hfci£^s5^3fc&&*&lBSir£A. ffl + ffi&tfc^lt soo 
**. *&810, ^fttt**»*#^Aa 820, 
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630 

12.5-25KHZ, ^ 455KHz) ttfc&tT A/D (fc/jfc) 

640 ttlTA/Dtt, + W*P 455KHz£#tt 

*#±«t^a£«^mi4««:*^#tt***B^^5, 048, 059 
Paul W. Dent #|fi# "tf ^ AWT t & 
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$\ 5, 084, 669 Paul W. Dcnt^ u ft i&m & Z 1t" 

* T» ffi 9 + ^ A/D &ft 640 ft * ff 

A/D ^^^M^«#^^^^JM^^«^650 

* T 1tat«* (m) ft&S&o «£H£A«#A*ft*ftflSr**flrf . 

n ^ftjLM#^«L%Jti&«il Ml Mn frjf, 

PSTN Q SihlS 9 t0r*#*&&#£jlftT nXmigtltatttft 
n = 37, m = 400, 14800 ^Tg*1*ilt£tttjt A: 

-^^^tffl#ih(FDMA)^^) 0 m*, 

it (TDMA) £ &. £ TDMA # & Jlftft - * ft «f M JH 
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<M + ti-^rtm - jmm & i£ ft t 0 ES9^j^^.tiii'ijifepr/flf- 
*®%tm&mm&±.mft*famm®M, bp," 
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Jb, #ai»*ft^**ft. H c T, £1 

10 t ****** tt mr * jtaift-ft**tt* 

*5tA#-^^ft*%*fr(**)*T**ft(***lli*)* 

^IliffMiliJ-t 20GHz #j££«|§. (VCO) 1000 ^7 

Rt (SP, 25MHz) $1Sftj$jrVCO/l3f>A*&1*fcX# 2,3-ffJn 
/2 *lft1s -*f 0 Mit^^^^^^-t 2# VCO t^^^fcft 
•f 1 iSf{B 25MHz (BP, lGHz/40), JL1t^ n/2 6*? VCO 1001 
^tblt^ 1 fitlJ (n/2-1) XlGHz/40= (n-2) /80GHz o /AVCO 

**H«4o*# ioo2+**i, **fc*»*tt*. -* 

&4&flt##|Sjfc^l*lfc, 1*^tt&fP£'z>-&;&**l003 
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it t o 1* f n/2 + 1 ft VCO 1004 ft VCO 1000 ft Hit. ft 1 ft 
12. 5MHz &±.nm*1tDLm*: 25MHz), 

vco 1005, &ftm^*n&%^&&m\k%$)t%-- 

iB, Jt*t*ft* 1008 £&*RH*fk#A*ft 1009 t.fc 

ftH 1008 ttfM***-**Jftf- TWTA 1003 ftt^ft£fc 
HM&ft1t-*Sl"*K*l& 1009, ^B|)ft^-^3tt^f-TWTA 1007 
ft«ft£&81$UtMo 

*^AFM»k#i!rW^*A*!rfi. fm &ftfttt ****** 
f S io +ft vcoft+ifc**. FM»|fcfttt*iN*d5ra/fc£ 

* * £ 0 B ii fc* T W>NMtflr« k *&#**fetH ft# 

£&*i:M&ftA^«MM® io fttEX&M 
«B^ft-^f^^#^ft«^*ft^ia, 
«ft#1iH4Wft«o W*, tfcAflDfcfcttA^ite^ 
20GHz, ^2-3GHzft^$«im-f, #S.£#fP iftit 

ft**»flr*J|*fl* 18GHz ;Mfc%*K&ft-^9***&& 

20GHz o 
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#^*fl**ffliott*jL at**** 

I*tt*«f-*Rftft#*****. rt#j5-*l»itafe, Utffl 

+ H#tt#ft*ft*ftft* 1008, 1009, ##*->Mt/ 

KRx***lfr#>MMfc** Slfrff££*«ftfctt*f . **& 

^^350 ^^^#^^t-ftfJ-^ fllMfr&FM&ifcM. 

T**i±£, **HS*****1200, ****** 1201,** 
1202, #-T$#* 1203, IF **ft 1204, 1206, IF 
*** 1205 tt*JE*T**# 1207, 1208 o 
1203 ^%*Jff**3lt + *ffi*H«**#»**^tt*#*3lt 

fcfcf-*. 1207^P 1208 ?Gl»m**ft**/fl* 

f *. jE£T$m&#f$friB, #]*p£0-3MHz#j&gj, 
&1209 +*^A* 1215^ 1216 IftO-SOKHifiir'jft^ttJt* 
1217 1218 50KHz-3MHz $ SOKHz $J 3MHz 
frjttjSf" Jlft ft ik^*at, &ffl*PFDMA, FDMAi/D^f 
CDMA y|fo^^^^FDMA/TDMA, # JL ffl f I ^ 
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m,o &mm 1210 &mmm&&K&&& 
m m^m&m.^^* £$*^vcos, bp i vco n% 

— TWTA RHCtftM^ff. ^-^ftfflLHC 

(afc) tita, \&&*#dc*kq 

Stf FDMAt»**t'*t 3 F*ffl*ft + *^ft5l: 
^4 3MHz ftiSH&|1£-3-ffii** 7MHz 4 RHC 
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BJfcff #5IXACH^ ( *Afm«0-3MHztt*1»-^t 

T*#*'J-* £2/ "TDMA/FDMA/ CDMA &£*£&A# 

1994 # 1 /J 11 0, ifc*3|A*#. fc&ff7->Hft 
f iI*f^iM^&Am £ + te«-"HT&&± CHI 

dtit (FDMA) ^FDMA fP*^£ j£ (CDMA) #7$^#& 0 fc|*P, # 
# 6. 5536 ^|£#$TDMA ft -fr 512 ^itfPfc, ^ l^A + '^f 

ifcfrttfl^ftttJt ffi££#»**D*Jt4. 7a**«t«i*A 

tf3$km^^ 5, 241, 702, Paul W.Dent ft* V # 



-23- 



id ttiL%-^ftm±nmi*iL — ■m^mmm 

&JR(ttfilU!tt "TDMA/FDMA/CDMA J|^^f5]^r^ M 

6MHz #t + *|ft±50KHz, #ffi««f5]^ii 0 

Bit, /A^XN^ 1209 *^0-50KHz^tt-f^*Bt#l^ 

m*t%mm*mik$m. ***** mi 
m^^m^nm 1213 tatfft^. 

1^*7 60MB/S #7&^tk#&, 1214 

*J«*-^*t**«, ******tt*JrtJ**»*** 
VrJt^IIilW*^*^!. S 13 fp 14 flffl**7-*** 

ftfcf ****^#**ft***«i*i** 

i'J k *ft**<W«*i. S 15 T ->Mffl 13 ft** 

fc#^*fttt*«*tt&*«*tttt*. EitAlfrffl 
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$}K&7tZ.-&&tb 2GHz #jft%$L'&ftfa°!lLp1k±#$L®% 

m 1301 fo uo2tf&?&%frm$i*m^#L y rtT1tMo 

£2GHz!ftf **T***5MHz, ft K Q ®% 

f * 2.5MHz 0 Sith^ff ^ 5MHz 2. 5MHz ' 

1304, 1305 Mf- ^ Q ft^*&€ 0 

1306, 1307 #f-^ifc&J£!H7#^iLfHj 

mm^mt^o mmvxm®-~^*m*Tcos (wt> 

sin (WT) l^ttteiiilfS] * SlAfttftetfiH? 

Ql****:£JS*fl*«rt*** 1306 10 1307 

11,10,01 & QQ 

T4*J&: &5MHz f 2GH* Att4Mfr*fc*tfc**m* 

to 
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mm i m& q mmtmm 
^*axt&*, #*fl«t*ifl* 1308^ 1309 mi&M* 

&%-%%&nos 1309 ttfrma-J&Ufcfcft* i i 

4NX5MS/S = 20N Mbits/s, ff 
5N MHz #7#fc. ->N£i£ttiA*l#*. fll$P. *T&* 16QAM e & 

i6qam+ s iti±^Mtk#^«-S!lia^K^Rt^^^^ttt 

1/^4^4X4 ftlTt&tt&AfflAB llftffl 16QAM, SUtft 
1310 *> 1311 #1 th#^^t^J K I Q bh#*t 

uAM k *ft Q jffff # K*ftfctfr*fciitt»tt.4*- 

1310 *P 1311 #/&£ft&^K 

1312 *#A. ***|#4K*ftj|eMt*»jE»«**»(***lii 
*) M.. a^Aftit k. (4***) fill** 

*M*^a#^^r^ft6i^^^7C*AA^?'J, 3P^^ffl64 
>M*Att*/llfttb&£i£. @&££fflM£$ + &AI«&2 
g f$&ft 3 ^ATO^?']^^ (o, 0), 

(1,0) sfta (o, l) I, QHt J:.*B**«L#?a*flift4# 



%1H-%®#t#}Mt%, VLBJk (0, 0) 1f«**«iE&flftltt* 

mm Mh o) * (o, i) mmmm%vA&)>k q # 

£»fcfttft*SiM*T\ HitHftA 1306 *n 1308 

#ft&256#°r&iL~, 256Q AM M±.3&$l 16Q AM 

fe|S|tt#* ft*, fc A * tt*->Mt ft, & * *J&4*# 1306, 1308 
t&lf M&&&MiOjlM&$#$& 1310 *P 1311 + #, 

£S 15 +, t4AT^«^ 1501, 1502 K&ttVM 
H13 1503, 1504fcj*£. I. Qf^III 

AflUft* fl# 1505, 1506 #ftA# 0 

ftffljE*fllM*i507*£#. *«l*ffl«*tt*frAi*, 
fctfM.feiflf**, #fti£*p (o, o), (i, o) A (o, 

**#ftiE* (BP. *-.»^JE*«*^*»**^ff 90 A). 

@ 15 + **ttK**->Htj&, SP/A 2GHz $j K fc&ltf, £ 
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A. ***5IAtft**. 

*M**#jft, 5MS/S^#-f^f &«tf«Lfft2&A$ 

#2frAi*jlffl£ + *fltt#jft20MS/Stt1**, *Pit£&, £ 

JSMBtfcflfefc&iHttKfcCMOS ^Bi cmos 

it, i»^»AJ»IM^ = ftf fcAft_t (Bp, «), s^m^M 

*fh hbt, 

^tt-^T^Mi'j#^2.5N MHz f £ft KQ&mt^, &Jsftt 
imiift, ^^7 N ^&5MS/S, HI 2. 5MHz f fc&M(&£*lr 

^itttmiffe* a. q) *h#fc*-**x****a. * 
ju&jwj lift k *ft*it**t##*£te£i& 



Mimf&k. «ifS 13 ymGHz T$tm, 

AiliMfcS|»t«W4ttt*JBMft«# 1505 ^1506 
A«fA1R*#3lj||jfi2!i*«»^WTDM/FDM^*, 

+ »AAfitffr*fl1lr*. fcJSfcflfcflfclfrAtt fdm 

•f Bi A#*t *flt»MttM*a* 5, 048, 059 xt 

MM^^«^tMf^j!lW 64KB/ 



S ft PCM ft***. PCM ftfcmitt&lfc. 

pcm n* ?ftAMftft#&fft#&, m cELP(^*Ma 

feBtt), RELP, VSELP ift?rfti|##b ftftftl&tt 

tttkl**, ^Jitn 4. 8KB/S. £$/5$i$tft-TOT *l4fr#«$, #i/D 
AWinttfc*. ttfr«*MCfcfclfctfc# (crc), HXftttftHI* 

1t*1*&(SACCH), #^Nt^H^^^ltNtl^A^^.#' 
-Mtii^^^TStAtl^ilf 1600 ttlTl, fclfr, 500 

ttttat-* +*iiij«it#3iL*t«fti6oi +4jSMH*tM (** 

*) #j* TDMA fcfcftfc. & 

6. 5536 &\k%tb&$ 9 %\k%%mi&%mm 1602, 

^JiB^it^^^TDiiAflrtAjSrTJCaftJ!*-*. ft*, 
-*fc£Hft*E*rt# 500^#afei£. $«x&t£ 1600, 

1601,1602 TDMA fef Tf#M 36 f 

^■feMBft+^^ft* 5oo^#^%ig^i¥+o &H«ft 
&£«J+sp#37 ^) *ft#*|fgfttt£iHlr*ft ( g P> 5 oo), & 

tt3*P l8500>hTSt1»atijL#^^*|lft*t. #*Hfttttf& 
M££fe^&*&I$&S|§. 1603, ii5txt# ^B^raiftffi 37X37 

^t^^^^i/Dfe^^^m^f'J^ieoa^^it-f,,^^^^^ 

37X37 >Mft#J£&**#ttft 1605 + , *#tt#*ttfr«t£ 
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1605. &*-<MtitJRn. 

12 fc#ft£*d)*> 12 &ttttA*(Q)fc*. fiftft 

#^4*^^ i. q n*. i,Q ft^m* fm k fm m 

ft 1605 *^j^|fc^^#Rt^^^^t^^T^'feWBR*^ 

&tf[SlMl#40//s. -^B^|»jt^6.55536MB/S Etf-;tf£# 256 ^fc 
iNftlft 16<a%*+Hltrk 2048 Hii^MS 
ft*«f-^ltll«!r*ft*A*2048fi37>htltttilfi. 

3 37 >MH***Mfi£Rti^& 
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Ife*##j6£#fttt#. H#, «*»J^soo^itl>+it#**. ft 
tfl»*Jf fr-*, lf***«WdMHi*iil». til, 

£#tt-*mit 100% 

It, ^F.Mpft** 474^H-Htift^igLfi i%flfrB.ft*^. H%. 

**££ifctt+tt 37>Mlflft 1302 $#-^±#1 500 ^ 

B^MIM 26 ^*1M 0 fttt&ta. 

3fc£7*-*H-lt. JftEfc 
#*ft*ENFte*tt*l, fc**T1MteHtflttt#tf£**T*t 
^„ 04h««^«^lJW 1601 JitfteHtttf It, «*p 
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*flWA (BP, *»^#*tt^Lt!F|si1»^4J?f**tt"3fcflr^4lr- 
1605 + J***SH"I»— ***rttft* #ftJ3itf:£i« 

Mi*t en tol&ikm M2 ci2, iff. *7*- 
&&PWiii, *A*k i &^**c u „ >A 

lit, *#t»^**fl!rfl*&^***Jt#*flr^i:H«r* 
R = C • T; ftft _t# t 

«/Bc«rl#*ft|$*H*:c M fl!»i-^T#ki(t±*jftfl!rT 



I = C'"' • R 
650* 

^*&7G#r£J£&*gSi£#, $&**&#.B.£ia 360 flLfaifij* 

1605 *tt&#*ft?ftiJ^*4>lL*i|: 
ft. 

(2) sf-ia^aic«^if^?'J, *JMFttfM*#&fc3Ul 

(3) Jtit*^JLTtfltlMI*Hi#**xt#iL*l1SfcA. 

-34- 



(4) &f-iH «r*at c £$*l^tT«*tftt&&& c 

ri Rm, tn^\m^mmmyti^m^ 

m i n, &^m%^K&Kk%%w&nM%miM*rm 

Rl - Cll • Tl + C12 • T2— + Cln • Tn 
R2 = C21 • Tl + C22 • T2— + C2n • Tn 



Rm = Cml • Tl + Cm2 • T2— + Cmn • Tn 

T 

T = C 1 • R 

#:Tfe(8P,n> m) 0 
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T = C* • (CC') 

MTC^f . T *&A£<t*&*?1**# N jfcfct. ill N> M e C 



T - A • R dM|red (2) 

#T>A(2)ftA(l)"*r#: 

R = C • A • R . 

achieved denied 

fti C • A % MXM I rf^ftR^ - R dMi „ d . 

Sihc A = I (3) 

b * c ^ftn***a».MJiai: 

A = C"' 

itb ^h, C . A = 1 NXM *^D$ ^ A ^ii^^-i 

MXM MXM Jl^tij MXM I. 
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u ^ a p). ft* 

C • U = C • C (CC' ) - (CC ) • (CC' ) " l 

-**.#*: 

A = C (CC')" + V, mt^M^^a (3), #A#ifc>Mi 
ftA#*I(3),#£]: 

C(C' (CC')*' + V) =1 
BP, CC' (CC') +CV = I 
BP, I + CV = I 
BP, CV = 0 (4) 

Bib. v nvXJk&M, RXtmJLtt (4). Xi/M v ft 
«#r* c tttfJEfctf. v c tffctbte** 

4, c m 

A = U + V;&lU A±ffi#Bj|tt#tt,V#£ftfcC- V«0 

Tl = All • Rl + A12 • R2 + -Aim • Rm 
T2 = A21 • Rl + A22 • R2 + — + A2m • Rm 
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Tn- Anl • Rl +An2 • R2 + -- + Anm • Rm 

ill R1.R2 ##ft R^xt, 

Hit, Tl ^#«ft | All-Rl |'+ | A12 • R2 | + 
| Aim • Rm | 2 

£1VX*fc, T2tt#2Mt* | A21 • Rl T+ | A22 • R2 | 2 + ••« 
| A2m • Rm | 2 

ROWER « SIGMA ) [ | Ri | ' • SIGMA, | Aij | '] 

$ £ SIGMA* | Aij | 2 = SIGMA, (Aij • Aij) = SIGMA, (A' ji 

• Aij), &J|A' ji & A ^/*^#^t#7Cf ji. 

-ft ft ft SIGMA KK**ft*>h*Ei**fRXij» SIGMA, 

(A' ji • Aik) ft Jj *t & A3. ^ftA'fnA BP X - 

A'A Q 

A = U + Vft#, 
X= (U' + V) • (U + V) -U'U + V'V + U'V + V'U, 
U'V + V'U = 2Re(U'V) 

#U = C (CC')"' BP, U' = (CC')'* *Cft\#!\&$}1]fe, 

#fju'v= (cc')" 1 •cv-o, cv = o 0 

Sith2Re(U'V) =0 J.U'V + V'U = 0 

jjftt SIGMA, | Aij | 2 = SIGMA,( | Uij | 2 + | Vij | *)#&: 
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ROWER = SIGMA } [ | Ri |* • SIGMA, | Uij | '] + SIGMA j [ | Ri 
| 1 • SIGMA, | Vij | 2 ] 

S^^im^ U |p V ttW*Kft*jEtt, 

T = A • R dMft- itS A - C (CC' ) ~ % 

A-C"' 

a = c' • (c • c) " 

»t A^^J^^^^^tH4^^^^^ii^ftffl^lSlt^ 

#*-£Mi$#3r£, ^w*-t^* 
j!f+*ttA).itTa«attiifitt±M c i* 

^f^^lfc^itiia#— / h^*'fe^ffl ; f^^^t5ii(FDMA), 
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1700 rf 

E 16 ft*£TDMA £Mi£fr#i£o 

CDMA gfcfl^tt&Tfcfrifcttit flfrfltftfrMM 

ft«, #*ffl9*.* + ft*-^CDMAt^ft4HlatAha. & 
*Jt«a*£**fll 1 *'tt1fcfl*rtt* (subtractive) 
CDMA K $ * * *J * 5, 151, 919, Paul W. Dent 

ft«& "CDMA H; (subtractive) fciT 

noo ftfl ±&&«I&U 1702 
i m t5f^ v ff^^a/MM^^ m >Mtr* si ft^H 



M^it Ri tf.&tB: 

Ri« SIGMA, (Cij • Sj) • • (5) 

R=C«S" 1 (6) 

lie, c J.* n -Mtii^iH^ m # 

Cll • SI + C12 • S2— + C1M . SM = Rl 

C21 • SI + C22 • S2— + C2M • SM = R2 



CN1 • SI + CN2 • S2— + CNM • SM = RN 

it#^^-^^f ^ijn^Rm+^>t^^t^RMS(^M)ii 
M^tE^^*E = cs-R (8) 
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E'E= (C • S-R') • (C • S-R) -S' • C • C • S-R' • C • 
S-S' • C' • R + R' • R- (9) 

grad(E'E) =2C' »C-S-2C' »R —'(10) 

E'Ei grad(E'E) =0 &-~-^&%&ML 

BP, C ? C • S = C R, * S = (C C) " • C l • R (11) 

M ftf #**-*fl:*BifcJtS» A • R, 

A = (C'C)" «C (12) 

A = C' (CC')"' 

&#R M, BP Si = Ai • R e R * C • S + Noise & * , i*M 
"Noise" &&fcimJ:f *fr*Nl, N2- 

@ itL Si = Ai • C • S + Ai • Noise (13) 

tU4L& Si + #r£lftfrt Si tt***PTfclB: 

(Ail • Cli + Ai2 • C2i + Ai3 • C3i + + AiN • CNi) • 

Si = Ai-Ci i£M Ci C $ i ft. 

P= | Ai • Ci | 2 = Ai • Ci »Ci' • Ai' (14) 

-42- 



I = Ai • Cdim • C dim • Ai' (15) 

r&M Cdim PW&W C 0 , 

I Ail • Nl | 1 + | Ai2 • N2 | 1 « AiAi' • nl 

(16) 

&Mn&S|^**te-*Nl, N2ff tt^tt. f£«li?oJhf 

_p_ . ^(ariV (17) 

J+JV AOd+QBm.C'dim)A' 
ft#J:tti&**i«#*E*4* (Hermitian) 

x'vx 

*4Mt«aHtdot (v" 1 . u. q i) =o ftflMta. 
PWMIB^M v" l .u^iih#it%T^(Cdim. 

C' dim + nl) • Ci • Ci' , M. X % A' . 

ftfltflJlttW^fc*. -£NlpEl£& (Cdim. 
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Cdim' +nI)" , .Ci, j5-f*ltN^SC',f| *#«fc- 

G'^Cdim.C'dim+aD-'.a .....(18) 

lxN NxN Nxl 

ixi a BP. t£*#t, 

®it . q - Ci , .(Cdim.C , dim+nI)- , .Ci "(I 9 ) 

*£lft#IE*t Ai' JkTM&KtmM V: 

Matrix. V « V.Egenvalue 
(CMim.C<fim+flI)- 1 .CLCi'.V » Vq (20) 

>A#&(19)+ftAq6Mk 

(Cdim.C'dim+nI)- l .Ci.a'.V - V.Ci'.(Cdim.Cdira+nI)- , .Ci (21) 

^ft V = (Cdim • C dim + nl) "^f IfeiiEft^^ (21) 

Ai' = (C.C+nI)- l .Ci or Ai - Ci^C.C+nl)- 1 <») 

fts (s + n + 1) ttfluS«*-f (s/n + I)«itB*t teN 



*ttt«ifc+lM**its/ (N + I) #fc*£-^#tEFf 
1/ d + q), B^-'Mt^tfMtMlt, fc*AAtefl 

hm* Ai M 

Sih A»C (CC +nl)" 1 

NXN CC' M M< N t 

A C *Jte3lLinA#4^i& C *ft C maa** 

*7rt£*^*nAl^1**A***tir*. 



it^$L&M&%. 1702 

tei£*t&& noi 1702 $l#£^#^«tf 

Mfr£im+#*1t****ttA. fefJ^«i702^fflil 
41* AftflifcfcfcfcAM noo flrfflftf ife&Mfu flUR. 



^#t#i*flt&*i# 1701 iLimttzw. imm n + *st* 

3li70i:tfWf£X&&, SJUtttM. S# 
aftJ&SH- 1702 st»i|fc*&fr*ft**iE^^ttfttt«aL*34 

"Ttt^iE^^H^^R^ 16 ^HttflM*. 

ftfcfl- (Walsh) *M,fl*i*B**lt1t* 07 / 735 ' 805 M ^ 

Jtf 1991 ^7 

37, ^^jfeB^15>hfir^*#ft^ : T : H«jE**<i*M# , 6 22^ 
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i&^T&ii^Mfflf FDMA $ CDMA JJlH&iWfi * 
^l^iftFDMA/CDMA J^T$t&-^, #J*P> K^JE^CDMA 
, ||^7 "TDM A/FDMA/CDMA l£*a&A.#&", &f 

1994 ^ i n ii 0tt*+0N*3£tt*#; a4L*ft*am*#* 

««^^^^^CDMA^t1 I iHJ§'jai^i^ J f^^^o m 

« c fcfcfrJHttiJs, SIM-*-** ft & 
*fc**lfclT**. *-fc«^B^*«**ll**3«^T. is® 
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TN 



MM 



fc_L N % M A Mfo, BP T = A • Rd. 

Ji&ft a C (cc')'\ ill cij i 

c #f tmmco jv±.-^&m& dc, BP, 

C - Co + dC ft Co = C - dC 

Afcfctf Ra c Co 

mn, BP. 

Ra =Co • T = Co • A • Rd = (C -dC) C (CC ) M Rd 
= Rd - dcC • C (CC ) • Rd - Rd - dC • A • Rd 
+ fti££dR = Rd-Ra, AT**lb: 

dR = dC • A • Rd (23) 

T*£*t dR ft#-^«7G i fc##>Nffc*Mtt1** j ft 
-*fre(ij). 



^^^m«^tintant«^t, t^A^Jf hi* J: 

&&E = eij®M$f- (23) 5$, + ft £fc dC • A, J?f W * dC • 
A = E^A' «dC' =E'„ 

dC' =A(A'A)"' »E' 

« a = c (cc')" 1 , a (a'a)" , =c, mx 

dC -C -E'tf 

dC = E • C 
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*^t«M*iJTtf«cfttott1&1t. WA^II, 
1704, *p ***Sl"Ftm***. 

X A * a 7D +1 ft, phi (i) , M M T m An ft * E E «, dPHi (i) . *p 
£ PHI (i) + dPHI (i) * & PHI (0 

^.mA^EEip^ dPHi (i) * «L H # Jb $T # T trfcMifcft 

^PHI(i)^dPHI(i)^^, £P&!S3?-it#: 

a • (PHI(i) - A*PHI(i)) +dPHI(i)); it I a ASfc-fe'tb 



?T 2f & a • PHI (i) + (dPHI (i) - a • M PHI (i) ) *s J$ dPHI (i) 

- a . A* phi (i) , m^*-*****, >&m% 
*ft^«ttiwitat (SAccH) &&*m&tfc 

m^L & 360 £*ftA«4MHt* c/i J; 

4»*fc**H*«r c/HhP*. c/i flff tit Aft 

2i jfefti^**. ^a#*«ft7/si3nai«^;fttt, w# * 
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RPtff" 900MHz «f 16 &^&A£&&#L 

f ^mm&%&ifimw%$im. m, o. 75 
J:tt*i**ttfeft 1801 $ 

H i£ 1802 *gi£&. #4^ RF ^ttil^^^^il^^-^ 1 ^^^ 
X&« 1803, ->hftte*#X&**.** 1804, -^RF&*H- 



oi oi xi m-sai lh§i- g^s * aisLiD. 



Aft* T -*&£tt1t*fcff 
*»i^A3C*«t«i(im^)1»*4li#si(t). tATiM 

*t*»: K *tt*ft4«itL**flr* Tk (t); * dt ferf 

Si(t) * QLTl(t) + Ci2.T2(t) + Cin.Tn(t) 

+ Cil'.Tl(t-dt) + Ci2'.T2(t-dt) . + On'.Tn(t-dt) 

Sj = C • Tj + C' •T(j-m) 
ltf&dt = 10£<s, m##-f 2„ 
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>M*r*. tt*-*flr*ti(j)**l. rt-^tefcafttftfcH^ri 

(j), 1 m^^^^^^^^t^itit.tS^rl, 

12, r3-rn fcfcftxf A * 0, M RO 

RO • Tj 

Rl -TO-m) 

Sj = C • RO • Tj + C' • Rl • T (j - m) 
RO • T(j-m) RO • Tj, fcf T®it^^: 
So.TJ - C". - C^.(to.2V-«))] 

»T a f SI. ft t ^**1t -9- RO • TO - m) *«ffci*i£frtt 
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Ife^tfeitit, Wv, T ftffi* RO • T (j - m) / 

jtp*-t-G^^tk#^^^«t^-ttt4+, Tj^ 
£Tttti->M*tt. ****** "iMtfttr, 
Tj ##**rGUt #J*p, 8tefteAft4*. &t 
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%-fft%&--&&&$l. ft fcfctt *T VX ft £>A ffr 1 # M * : ffl 
= AEXP ( f (Qj + Qdt) ) 0 f T j+t ;AT J+1 « T.EXP (^dt) m\ & £ 9 

ft it it! it * A tttt. M ** <fl ft * te, *T ft # ft * 

ROM6ML tf&ftt&lf jE&jL&tt&fcft 

ft*#Sifcft'lfc. ^istfi&f RlTCt^C'^JtJ^jtt^f-RO^ 
C$M?!|5:&, ft^$$ Cmax *n Cmin #^^jgf ^^1$ 0 M 
Rl *fcft*tt7G#ij RO 

M RffiP£ Rmax ^ Rmin 0 J?£&# R 7G*}@St$lft T (j-m) 
7fcf ^tfjfctt Tj 7Gt£&, hkMfrm&VX Uj * Vj 

fctuj^tt4a#Tj 

*] Hi « ft f & £ *7 : 

Sj = Cmax • Rmax • Uj + Cmin • Rmin • Vj 

Uj = [Cmax • Rmax] " X • [Sj - Cmin • Rmin • Vj] 
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m^i^f Vj i t * jL»*tt*ttlt1R1ft RO * 

Rl ft^xM^T-tfJ^RmaxfaRmin, 2P£$*it# 
ttVjflL*^#*ttUfctU(j + m).fefc£Vj + &HXtif#l$ 
T te&>A-^ tt 9 ft U &t, U (j -m)*#. 

Cmin *P Rmin f&^J&M^^IPl Cmin, Rminl VX A 
Cmin2, Rmin2, MM##J4;Atfr®lM U &tffifc#? Vj ft 

Uj = [Cmax • Rmax] _1 • [Sj -Cminl • Rminl • U (j -m) 
- Cmin2 • Rmin2 • U (j + m) ] 

ua-m)tt<fc*B*Ptt, &mmm*, fc*u(a+m)«Mt 

t * Mft JJf * * U (j + m) * * & ft % T it * Uj e « 
&m>Mib#:tJ5, &1Ri&U(J + 2M) ^?^tt^Tit#tBU 
(j + m),U(j + m) tt*ft?aJUt*ftA±iiift#£ + , ftfeffl 
Uj ft->M*jEflMtA&*£. IfcifeUjttX^a&ftAlltB^U 
(j-m) 6Hf# + flfc1£iEi§Pm6Ht#, f*M#fctftAU 
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Ao - [Oruxx]" 1 



AJ » [Cmax] ~ [Onfo/J&nuii] 
= [Cmax] ~* [Cmm2.Rmin2} 

Rmax.Uj = Ao.Sj - Al.UQ-m) - A2.UG+m) 

Dl.Ua-m) + Rji>«x.Uj + DiUQ+m) - Ao.Sj - (Al-Dl).U(j-m) - (A2-D2).U(j+m) 

«*B, *#H#*ttM^«t**No.07/M5, 
848, 1992 #• 10 ^ 22 0 M & ft J#$#&^#&" + JJf 
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*», inTn&mtwmm-- Kmzm^ms, 104, 

961,Bjorn Gudmundson^lS^ w fc^#kkH^itHII'J*^^r^# 
mmtm$l1]&fr&Xr; 5, 204, 878 L. Larsson 

$ it * ?'J 07/942, 270, If - 1992 #9^90, *l# a #ltf-$;fc 
Cmin, Rminl *n R m in2 jft °T 0 ffi£ # ^teat^t M t * fl 

a4t***x0*— ff-^H^itio^ JS-'HFflflr**, 
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256 0 *Mt*Httflr****H-W-t*ttflir. iP^-HH^ft-^ 
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Hftft* JjlMWTfifell^ltilWH 65536. 

flL*l**256 7C 1900, #>M->M*£tt 8 fch#M*@ . 

#8. flfA>MI* + tt*-***ltt-*flfc#. AIM** 

Bt&lal&. SMLSE 1910 

(postulate) 1920, Aifc^MRft*** Eft#f*tt1B. 

(hard- wired) 

#^t®^8th#^«lfet,ifD2^^8th#mii, -lis 

1940 +o 

Sj = C • R«Tj + C »R' •T(j-m) 

ill C *0 C fc*«^7^B^^^^^±#^iBc^^^ 0 

***** s tb#AiE*tt, *P4Lt|-#aj*«M»* sj ||$)| 

tW^iM 4 !" Rl, R2 R8 fcltt&o tfctfcft 1950 itit, 
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C tit j*£fUfe**&K$#f &*-fcllAAft*All 
6£p&. **f-*;fr*»ft**Jfcff*. fruit********* 
m%%M&&MnVX&®&&%% 0 Mi*, O. Ungerboeck 

f COM - 22 # No. 4, $ 624-636 I, 1 974, 5 ft , & g ■# ft f , 
5, 031, 193 Atkinson^, L^Hgl^fJ-f 5, 191, 548 Buckstion 
f , 31 M^fctttt 3ISMLSE gfl 

# 1910, 1910 ftm^-^JS^^&t^ti- 1900 1 ^^fctm^+S 
jjD, sti&JW^Mm 1930 8 &4*1**ft1ft 1921, 

1*41** ri' ti' 0 

it^##^^f^Mi i,: 4 256 ^m^^^m^€il:ic, 

iM8tt#1R, 

ii^^f^^tffli^#^^«iL^,^#1*^ 1900 ^^^256 

iM&mi$L&, Sifc256 ^^^#-4-fe^8tb#a 
*p£&^&J-#?'J#1*& 1900^7, 3P*tt$tt&ftft£tb 
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SMLSE fa 1910 $±M;«$£o $ffft£i±?^3JLAattfc 
1993 #- 11 ^22 0ft* a f #ft^R*^CDMAl» 

4ft«***^*tf «f **** 
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A, &&*ftM& + , 120 

T *** i ^ 120 JtA ■ o 

A(jEtfck+120*(**)ait + 240 A(M).&*'ifc2,E^;ft 
®^T#fc60 & (fc&h 180 £ (£*) 300 * (Eft). 

. gift*, ^HHB^B^ttlL^TOMAllifet^H^H 

ffl-#tU**4t. &FDMA #TDMA#&£ttftT, 
*&^£"M*:fc*|-, J& ® ft* JW 19 » t. $ 
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5, 230, 082, Ghisler £ « tJff&fftt »#, 51 

ffi 20 *^T*JWEBH 18 FDMA $ftft4>M3[j|Lft 

#^«±j*£E'M* 0 Pi (Fk) k § i 4- 

mm*im 0 m^immr&tifr pi (Fk) * P2 (Fk) * 
&*<M P3 (Fk> o, = >Mt# 

-Mil ftjEttttt^gftftga, HitaftM^ldHihtt 

*», &® 20 t, M F4, it Alt P3 (F4) 

M ^P^P3 (F4) * ti^T"^« 

^^KP3(F3),^ib#^ 0 

—ft amps iooo >MiraL*r.ffi, 

********** 4oo tiff>Nlft^H4l*. *«f^ft«f 
21******, **#*H*+***20****JM** 

M 1/20 A 6 M^Jft, H-*/fctt*H*#**Htt 
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#sUUi tt*#*i2&#ft£fl&3;. *gJUMMI7 21/12 

8/3 Mi/D, A^A S f AMPS #f ^i^ a 3 *h jfc 

*»J:JJfS«5t*/B*P!**«lttl». 120 A 

IE fcfcflflr** 60 >M5L*«*«*fttt. 2 A, ft* 

^i*,^E-^TDMA«J:Kl^ 360/N i.^iN^tffll 
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*1!M*#iHM*#US IS54 TDMA Mtti±tTDMA^t 

fcte-'P ffc$T£#fcl**r (dvcc) ffl ftfc*. Sib, m it-f 

IB ft FDMA *0 TDMA gftftUFfeft T *T 

w#£i£ift*fc£i&jtft#a £. & fdma tt&, 
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ft, ®M$$$miiiim®i}A&fik%frm~^%$j 

3 # 

mm*.!. mm& * < 

^fc*i*«*lil--^iP*!r***flL#J:HI**Sii->h*j|i 

Silt, ^#^itit^T, *£Wfti£^&£Mtt)bifr:E 
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^iMwtiiKt^iit B*ii£*i:#a*M££E 

^B^^3t^^^^^^^ S21 (a) f021 (b) 

2]£-)Fl,F2 F3 > F1 % F2,F3,FUF2 ftEM, -^T&ftJII 2102 
M f « $ (>A£ 5!j^)F3 > Fl > F2, F3.F1, F2 % F3, Fl ft g J$, £ H 
»&fli^i.J3Jf*|.fc|*i, + 5 21 (b))^^I| 

2100 ©ft Fl E#2104, «Sd*ftti"«*B^ff 

ft), JtH-fcTftil 2102 dr^H#ffG9#jti[j»'gM««f 

«^F3 ft E J* 2106. 

ftMEM2io7 **tt*^*TJBIW *fi«rKM.3!h**i« 
2100 ^l^^i^^m^^^^tSffiit^^lsi^^^^^E 
2107, Hat, Jtf«EMjE*T*fi&J[1 2102^*111*** 
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E«» <£«^FDMA/TDMA Ult + frE* ®#lM$/rt!$@L 

j*ft^#*w*km 21(a) 

*21 (b) t«F««»iB*^^. **#^^#^EU-^i£ 

StAtM#ii§IIt»jTOH (TT&L) (*£ 

€^2200 ^i^^jpff mfrmvxm%mm%.$im 

2200 ifeft^^*4t#»««1»iltJ:*|ifett«R*1t A. -fe 
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(CDMA) & -rfcfl, gftM 

JitfU^ttRjSr^H. K#HBJ:lTfc*tfr|S]* 

#J*P, TfflfelS'^TOMA^Jitfllft-CDMA^fi. 

«LJ*tt. *B**lt1t*al* 1994 #. 1 H 11 

B, "TDMA/FDMA/CDMA&£*fttfr|5J#£" 
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ft¥ft*£J:**Wtt. *>N***Erlangi/MHx f 
£ EHangs/MHz/Sqkm e 

MK^m&mtm^mnmMfmtt c/ 

c/i i^^ifi/D. 

AnH<*liJJt4Bj.*^N JL«*M**»* 1/3 lii&Sf N - 1 
*#^"»iltt»K*#^W* + 1fc/9-^. CDMA 
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n - 1/2 £*&#^H * t ♦'MiraUW H tt03# CDMA. 

= #3HX#7 CDMA ^^rT^pTEM: 
0. fNfctt,*iE*ftCDMA 
ii) JE& CDMA 

"i) f CDMA ( ft CDMA, 

tf^te*****. «Tt^^^5tt^i^M (i) ft CDMA &tT 
PMfc^N- 1, rfjE* CDMA (t%m%LT&* 

*«> *itW**7*c/NoRi|airM3if|rHHtt3(tf- 

f*#£frttaft. «g-:ng£lfc + c/i A^ft**^ffl# 
ftffc. 

fcfcflTftfcif rf^f-^-^ 
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MttB%ftB23 fBib7tt**ttB. E^H-fffi^^ 

E * H MfrftB******!-* c/i 

hp, 7, 9, 12, 21 f . fmrntf 

fl 24 2401 (&Rftf 2402 R 

BliLfi]) Hft 2403 £ffl**&*jmN**XAU dB * 

#£&#£(BP, *iA3.MdB), = H*ifc*MHtia3 

Hft+RI. £ffR*j^&JHt**Tlt 3.8dB, 1^2404 
«5 ft 3 HRt««*Tc/l *ft*ptftt*-F***x 



±it*M&m9L, c/i **jo. *p*#£, 

& + 'fc#C/Iifc-jfrg|t#*&3dB $|20dB, Hft^ 
* C/I lOdB, m*it4£#**it**XA^*feW*^ 

*W«MMaft25%*|*. &ttg4|*J9r*Att C/I 26 + „ 

ii-5.5dB %M*X&*tiib*&b&c/i 
23dB *itT^tfi**ii*Jtifc«,S|t, JfflX*l*±* 
-4. 5dB ttfcX*. *£tf % C/I # 18dB„ 

**tt«MUt7>ffl27 +. -4dB 
X&tt&TWfll + 'fcft C/I # 14dB, HWlft&&C/I 
Jt-l.5dB.ffl 27 ttft«mdlfPlltJ)fmHI[« 

1-^.6 1 ^ 6 -H^fcfc#J»J® 27 t 

« c/i MKAftisut, m 28 ^#it%T**t»^ 

C/I &3£3&*5fc*&X/ifc#-4. 8dB ffi&^ft^J 13dB, H££X 
£ f ft (t «>J - 4. 5dB, C/I TP* T - * 12. 5dB m^:^ 
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m 29-34 &&*-^n&Mm, 1/2 tt 

-Sfcfr*. m&&1tt$i%#&¥(*M® 29), c/l, # 

*l**-3-H*t«*Sr1t«"F (20dBlt^NH, *27dB$ 
25%AMM£).*Pffl34 t^f!L^,fi25%NS|^@^t«t^C/. 
I*13.5dB, V**»±-4.5dB«|**ii.<|t*Xj*. Af-Jgt 
&JS&E*:12.5dB, *ff-|i 28 ii^H^^^^S® 

Eb/No T, ■fettttftltt^ft*^*^***^^^^^ 

c/i«, aatrffc, M4lr«jMit«.t)eA««A^?« 

&ffl, ^cfij(l4Bfili!i«iM#B 

I ^^^^Wiiit-^«*^m*Noiti/P-^Io JiJ No + Io 
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I - Io • B gp Io * I/B 

qpsk ym, &mmmmmm®~*. mx&&% 
itmmm\tm/cu?m, w** Eb/No 

B - tfc#*/r, $f f- BPSK ftft, r; 

B=fch#^/2r, *hf QPSK ttfl, tfAtf-f-jftttM-ary 

B - th#^/rLog 2 (M) - fch#^/mr, i£l m ^##t$th# 

Ik. 

tffvhf 0. 5dB # Eb/No ««. if- C/I 

Sih mr • I/C No/Eb #ffr:t-. 

*P*#M&*3dB#fft,fttt^ Eb/No, 
3. 5dB Eb/No, C/I tt-fc* lOmr • Eb/No 0 f- BPSK A QPSK 





BPSK 


QPSK ( 




13.5dB 


16.5dB 


1/2 


10.5dB 


13.5dB 


1/3 


8.7dB 


11.7dB 


1/4 


7.5dB 


10.5dB 
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ftfett Eb/Nof £$MUt$lH!«l„ 

Clark *o Cain #f#iH? "flfJt^&fttt i^tfflT 7 *t 
fO. 1 % BER, 6, fcftJMf * 1.3/4,2/3,1/2 fo 1/ 

3^ff-j)t^Eb/No^T: 



r 


5tf BER - 0. 1% {ft Eb/No 


1 


6.7dB 


'3/4 


3.9dB 


2/3 


3.5dB 


1/2 


3.0dB 


1/3 


2.6dB 



2.3dB B Eb/No ft*, rf^*f"-***tt*»ftJ»* 

ftC/Itf* ft: 





X*0.5dB££$C/I 


1. OdB 


3. OdB 


• BPSK 


QPSK 


BPSK 


QPSK 


BPSK QPSK 




!7.2dB 


20.2dB 


13.7 


16.7 


9.7 12.7 


3/4 


13.2 


16.2 


10.9 


13.9 


6.9 9.9 


2/3 


12.2 


15JI 


8.7 


11.7 


4.7 7.7 


1/2 


103 


13J 


7.0 


10.0 


3.0 6.0 


1/3 


8.3 


IU 


4.8 


7.8 


0.8 3.8 


1/4 


6.8 


9.8 


3.3 


6.3 


-0.7 12.3 


1/5 


5.7 


8.7 


2.2 


sa 


-1.8 1.2dB 



-80- 



SiL ^"f-^^^mik, i Eb/No ^si-^jjum^M 

m, c/i &f§tm#3%Mmti%>K mm 

1 Rician ^.Rayleigh 3&j£tB3&, Eb/No jfeJfilDf!} ±f fa 

^^Eb/No#jjt^m#^ra^^^ e «JESTtm^, C/I 
i c *M4ftstH--' |fr&£|&$ 

^^^^l^Wf^l, g] it, i Eb/No *&10dB 

c/i iodB, 

+ , Eb/No 
^§#11, #H^t*^fJ#^^ Eb/No UBi^t^^f -f@# 
tt, MI, ^mtlftftft Eb/No ft, *flJ*K|fefcS| 
S#ft 0 *[VA$&}k&H Eb/No 

Eb/No ft, ^#C/I#j^lH/£&o f KtUt ^Jffff ffl 

Eb/No utfttt c/i 

Hit + £fcfl#«25%*jM*fci|#tt 12.5~13.5dB C/ 
1/2 4 1/3 QPSK ifiiot 

*, **#.«rfttK«*i. 7. 7dB d 10. 7dB 

1$ Eb/No fflT$#3 ^i&^fflS#^C/I 0 [ajih,^ffiN = 3 
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a) mm-, t>> 1/3 * 2/3 

P^1£i£*!lt«^«, l*Ut4tt*;i&*t4Mlftc/i4| 
An. £«#-^£#7 c/i ^tfflS#^rt(t^«^l'lt#. - 
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*4tJtJt«r 3 ft, **# + «fc 
«35+, &*$ffl^#&Jfl-^#£iH7lW&&A* + ^ 

Mat. &+%w~+Mtti**iftW)km*L*L*&Bt&, 

ft#a#X*JS"3fcJr li^f-**^* 50% 0 

ffl36^fft«.**ls+ f Mm>Aioo i «faHft+ftTtt*** 
i/io, Sib^^iaSL^it^fp c/i MMftl-^lt 



-83- 



**XA**M1t*Ttt*tt**, *>ffl 24 faffi 30 jfffc**. 

3 (^j^i<53dB) 0 £A*#7fctM 3 

A*j*ftB24#30+ft#jt 

Hit. 1/2 fp 1/3 *>1tt*l4ltt4. ^ft^tt^T, M 

mm. 

tt*!**^ 1/4 A i/5 *«^tt*#ft*4, 

1/2 1/5 R^-^t W«U BPSK fcftfai- 

QPSK 3dB $ C/I, 2: j£ 

*£±. WftiMtt QPSK ft C/I ||ftff*-^|^ 

BPSK, [Sith, ->ME*1*lW£>^K/8f-T*Ttl*. 

^TDM^I^J#^^ilt^#m^t&^f ^FDM t^# 0 
2. 5GHz, A 1*7 200/^s &&£3?100km/Hr o 01 It A it 



♦ • #**f - 5kb/s Pf>Mt*l # If 1/3 1 

ft, 100Erlangs#MHz#^EM^|tt«^ffl-^2. 4kb/s £ 
166Erlangs $ MHz 
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%&miM&ii±mMf*yimmm. maim- i # 

ttfcfc**ati£ l/^fc^ilJjR*^**, 2,3 * 4 ftfe* 

i.f. **^j*wifr*»ij:?raffl->N±*^fttt**Eattxfr 

te#*fe¥CW*nc/i. 

^ t m %m m^® 35, ® 38itii#^"r^ 



u 3 m&mm\t&, *t 

%f&mm$ fi&io^ftA^**. 43fift«ft, *-# 

"M^"^^^-^l/3 16.5MHz 
#--M££&ftM 5.5MHz. 
37, 37^ 5. 5MHz"&£* 37, 5. 5MHz ft 

^^«^37, 5.5MHz*i£&* 0 Effiteflfl^SHIMfl* 
tlk 37 fed* 16. 5MHz, + £M4*P16. 5MHz 
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yffg TDMA IM«^^it«#t^f4MitADtf Jitttfc 
3910^&g^M&&£-#&, tjttf" 

i^r^^o i.f. **#ah& 392o&** ira 

£&?f * 3911 ttfM&$&4*&ft1t%&. (i) 

*fcifcSfei*S!HBfift @ $l u M& n &*£A, *# (2) KUfct&H 
-B*W*fte*tt*f* 3911, i^MIPJSWiA, 
SS,#(3), *pS 39 J»*. i»J&&*ftA 0 

*« 1/3) tim*~^m$i&&&m%Lk, 
^^mm-^mm 

-ummzzmm, *£&*ftttJ&i&fra*&cDMA 

&%%Mft£ 39ii ft*****?* A + 



vA&mkmmm&m &&m&mmm&, urn 



i£ Bfl # pff ® 




1 




3 




5 




6 




10 




12 





* it 



17 





1 9 




o 




20 




2 1 



01051 




9 3 8 9 3 



s 

3 



S 

S 



s 

? 



25 




26 




27 




28 



0 iObi 1 





30 




31 



0 105 1 1 
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38 



